Context: Sexually transmitted infections (STIs) and reproductive tract infections (RTIs) constitute important public health problem worldwide. Syndromic diagnosis of vaginal/cervical discharge (VCD) is often inaccurate leading to over-or under-treatment. Aims: This study aimed to ascertain the laboratory-confirmed diagnosis of VCD and their relative frequency in a group of patients presenting to a STI clinic in eastern India and to determine the sensitivity and specificity of clinical diagnosis. Settings and Design: This was a cross-sectional study. Materials and Methods: Data of 5301 consecutive patients with VCD were analyzed for etiological diagnosis and the findings were compared with laboratory data of 3110 asymptomatic cases. Statistical Analysis Used: Sensitivity, specificity, positive predictive value (PPV), and negative predictive value (NPV) of clinical diagnosis of vaginal discharge syndrome were obtained considering the results of the laboratory diagnosis as gold standard. The strength of agreement was computed using Kappa statistic. Results: Of 5301 cases of VCD, 90.83% had STI/RTIs. The most prevalent infection was trichomoniasis (35.23%), followed by bacterial vaginosis (33.05%) and vulvovaginal candidiasis (19.67%). Sensitivity, specificity, PPV, and NPV of vaginal discharge as an indicator of STI/RTI were 85.5%, 99.0%, 99.3%, and 80%, respectively, with agreement of 90.49% and kappa value of 0.8, indicating "almost perfect" agreement. Many cases with VCD also suffered from other STIs such as herpes simplex virus-2, hepatitis B, human immunodeficiency syndrome, and syphilis and some asymptomatic cases suffered from one or more STIs. Conclusions: All patients with VCD with high-risk behavior should preferably undergo laboratory evaluation of the VCD syndrome to avoid over-or under-treatment. 
Introduction
Sexually transmitted infections (STIs) and reproductive tract infections (RTIs) constitute important public health problem worldwide. Development of new diagnostic techniques in recent years has facilitated better management of these infections. In spite of these advancements, a huge burden of new cases occurs annually. [1] This creates serious health problem and enhances the risk of acquiring human immunodeficiency virus (HIV) since inflammation of the genital mucosa associated with vaginal/cervical discharge (VCD) causes infiltration by lymphocytes which are the target cells of HIV and may lead to long-term complications such as infertility, pelvic inflammatory disease, ectopic pregnancy, and carcinoma. Varying trends of STIs/RTIs have been reported, the disease pattern being affected by socioeconomic factors and locoregional conditions. Further, many of the infections are often asymptomatic and remain undiagnosed. Patients are reluctant to visit the STI clinics because of social stigma and lack of awareness. Proper education, adoption of safe sexual practices, accurate diagnosis, and treatment form the mainstay to control such infections.
Treatment, based on symptoms and clinical diagnosis, is often offered to patients since conduction of different laboratory tests for all patients is time consuming and resource intensive and many of the patients fail to attend STI clinics a second time when recalled. To circumvent these problems, a syndromic approach has been recommended by the National AIDS Control Organization (NACO), India. [2] However, syndromic approach is often inaccurate and may lead to over-or under-treatment. Nevertheless, some studies have shown a high cure rate of STIs/RTIs with the syndromic approach. [3] [4] [5] [6] [7] 
Aim
This study aimed to ascertain the laboratory-confirmed diagnosis of VCD and their relative frequency in a group of patients presenting to a STI clinic in eastern India and to determine the sensitivity and specificity of clinical diagnosis.
Subjects and Methods

Study population
This study was conducted at the Regional Sexually Transmitted Disease Reference Laboratory in eastern India based on analysis of data from January 2011 to December 2016.
Study design
This was a cross-sectional study.
Inclusion criteria
(i) All consecutive patients presenting with vaginal discharge irrespective of whether they had vaginitis or cervicitis were included in the study, (ii) asymptomatic cases were recruited from Gynecological Outpatient Department (OPD) and included the women undergoing routine cervical cytological screening, and (iii) patients who provided informed consent for sample collection.
Exclusion criteria
Patients who had menstrual bleeding at the time of examination or who had received antibiotic treatment in the previous 2 weeks were excluded from the study.
Ethical clearance
The Institutional Ethics Committee approval was obtained prior to the study.
Syndromic diagnosis
All the patients were counseled by a trained counselor and clinically examined by a physician. After obtaining informed consent, proper history taking including elicitation of treatment history, and thorough clinical examination including speculum examination of all patients, a diagnosis of VCD was made according to the NACO guidelines. [2] 
Sample collection
The clinical specimens for the laboratory tests that were obtained from the clinic attendees comprised of three vaginal swabs and two endocervical swabs. Blood samples were collected from all the patients. The diagnostic tests were performed according to the NACO guidelines. [2] The tests performed are shown in Table 1 .
Investigations
The vaginal samples were tested for Trichomonas vaginalis (TV), Candida species, and bacterial vaginosis. The endocervical samples were tested for Neisseria gonorrhoeae and Chlamydia trachomatis. Serological tests were performed for detection of syphilis, hepatitis B, herpes simplex virus (HSV)-2, and HIV.
For detection of Neisseria gonorrhoeae, culture on Gonococcus agar followed by Gram staining on smears from colonies to detect Gram-negative diplococci was performed. For detection of Candida species, potassium hydroxide (KOH) wet mount was performed at the For the diagnosis of hepatitis B, enzyme-linked immunosorbent assay (ELISA) technique was used. HSV-2 detection was done by immunoglobulin M (IgM) ELISA technique. HIV rapid detection was done by a membrane-based flow-through immunoassay for detection of antibodies to HIV 1 and HIV 2 in serum.
Place of study
The symptomatic group comprised of patients attending STI clinic. The asymptomatic group comprised of cases recruited from the Gynecological OPD and included women undergoing routine cervical cytological screening. Laboratory tests and analysis were conducted at a regional referral center.
Statistical analysis
The sensitivity, specificity, positive predictive value (PPV), and negative predictive value (NPV) of the syndromic diagnoses including 95% confidence intervals (CIs) were obtained considering the results of the laboratory diagnosis as gold standard; the tests performed in the laboratory are summarized in Table 1 . To test the concordance between clinical diagnosis and laboratory diagnosis, the strength of agreement was computed using Kappa statistic. [8] The weighed and unweighed kappa values with standard error and 95% CI were calculated using IBM SPSS Statistics for Windows, version 23.0 (IBM Corp., Armonk, NY, USA).
Results
Demographic characteristics of the study population
The age of the cases ranged from 11 to 69 years, the mean age being 40.0 years; 38.9% were in the age group of 25-34 years. Majority of the patients were from rural area, belonging to low socioeconomic group and with a low level of literacy.
Prevalence of sexually transmitted infections/ reproductive tract infections
A total of 9839 female patients were evaluated out of which STI syndromes were present in 6729 (68.39%) cases, while 3110 (31.61%) of cases were asymptomatic. In the syndromic group, 5301 (78.78%) patients presented with VCD syndrome. For this study, 5301 consecutive patients with VCD syndrome and 3110 asymptomatic cases were analyzed at a regional referral center.
Of the 5301 cases of vaginal discharge, 4815 (90.83%) were diagnosed with STIs, out of which 4531 (94.10%) cases suffered from one or more infections causing VCD, namely trichomoniasis, vulvovaginal candidiasis, bacterial vaginosis, chlamydiasis, and gonorrhea. Although the total number of patients was 4815, the total number of laboratory diagnoses for different STIs was 5186 as many cases had multiple infections.
The most prevalent infections were TV (1827, 35.23%), followed by bacterial vaginosis (1714, 33.05%) and Candida species (1020, 19.67%). We obtained Chlamydia trachomatis IgM positivity in 156 (3.0%) samples and gonorrhea in 4 (0.10%) samples. We also observed VDRL and TPHA positivity for syphilis in 235 (4.53%) samples, HIV by immunochromatography in 107 (2.06%) samples, HSV-2 IgM ELISA positivity in 106 (2.04%) samples, and ELISA for hepatitis B surface antigen positivity in 17 (0.33%) samples. The diagnoses of individual diseases in cases with vaginal discharge syndrome in the study population are shown in Table 2 .
Among the total number of 3110 asymptomatic women, a diagnosis of STI/RTI was made in 136 (4.37%) cases. Among them, 30 (22.06%) had infections that cause VCD. Although the total number of asymptomatic women was 136, the total number of laboratory diagnosis for different STIs was 146 as some cases had multiple infections. The breakup of 146 individual diagnoses was as follows: syphilis (64, 43.84%), hepatitis B (36, 24.66%), Chlamydia trachomatis (14, 9.6%), TV (10, 6.85%), Candida spp. (4, The agreement between clinical and laboratory diagnosis was 90.5% (95% CI: 89.84%-91.10%) and kappa value was 0.8 (95% CI: 0.79%-0.81%), indicating "almost perfect agreement."
Discussion
The most common syndromic diagnosis among the STI clinic attendees was VCD (78.78%), as has been found in other studies. [9] [10] [11] [12] VCD was differentiated during per speculum examination of the patients in our study. In the present study, the most common cause of VCD was TV, which was found in 35.23% cases of vaginal discharge syndrome. TV was also reported to be the most prevalent STI by Arora et al. with a prevalence of 24.2% and 17.4% in rural and urban populations, respectively. [13] In the study by Yin et al., more than half (54.37%) of the patients were infected with TV. [14] Other studies have reported varying prevalence of TV as follows: 20.2%, [9] 6.9%, [12] 17.3%, [15] 11%, [16] and 3.8%. [17] A meta-analysis conducted by Zemouri et al. [18] reported that prevalence rate of TV ranged from 0.9% to 17.3%. The prevalence of gonorrhea in cases with VCD syndrome in the present study was 0.1%. Low prevalence of the disease had been observed by other authors as follows: 0.6% by Ray et al., [11] 3.8% by George et al., [12] 0.2% by Musie Ghebremichael, [16] and 1.7% by Chauhan et al. [17] The sensitivity, specificity, PPV, and NPV of VCD as an indicator of STI in women in the present study were 85.5%, 99.0%, 99.3%, and 80%, respectively, with agreement of 90.49% and kappa value of 0.8, indicating "almost perfect" agreement. The risk assessment-inclusive flowchart developed by the WHO for diagnosing cervical infections in clinical settings was found to have a sensitivity of 84% (95% CI: 80%-89%) and a specificity of 40% (95% CI: 34%-36%); PPVs for diagnosing cervical infection with the use of the algorithms ranged from 42% to 43% and NPVs ranged from 78% to 81%. [19] These were the data recorded by one observer; however, comparable figures as obtained in our study had been recorded by other authors like Choudhry et al. who had reported a sensitivity of 96% and 91% and a specificity of 76% and 72% of VCD syndrome for Neisseria gonorrhoea and Chlamydia trachomatis, respectively. [20] In the study by Ray et al., the sensitivity of syndromic approach for VCD syndrome was 93.8% but the specificity was low (37.5%). [11] A study in Uganda observed that the sensitivity of the syndromic diagnosis in detecting bacterial vaginosis was 50% and in detecting TV was 66.7%. [15] In the study by Wang et al., in patients with vaginal discharge, the sensitivity was 90.8%, specificity was 46.9%, PPV was 50.9%, and NPV was 89.3% for the diagnosis of gonorrhea and/or chlamydial infection by syndromic approach. [21] Our study shows a low sensitivity, higher specificity, high PPV, and low NPV in diagnosing VCD using the syndromic approach. This indicated that in 2.7%), bacterial vaginosis (8, 5.5%), HIV (9, 6.16%) and HSV-2 (1, 0.68%). The diagnoses of individual infections in the asymptomatic group are shown in Table 3 .
Mixed infection was found in 755 (14.24%) cases with VCD syndrome and in 30 (1.0%) asymptomatic cases. In cases with mixed infections, two or more STIs were present, of which at least one infection was causative of VCD, namely trichomoniasis, vulvovaginal candidiasis, bacterial vaginosis, chlamydiasis, and gonorrhea. In the syndromic group, 639 (12.05%) cases suffered from two infections and 116 (2.19%) suffered from more than two infections. A total of 573 (10.8%) patients with vaginal discharge syndrome suffered from concomitant pelvic inflammatory disease.
Correlation between vaginal/cervical discharge syndrome and laboratory diagnosis
The correlation between VCD syndrome and laboratory diagnosis is summarized in Table 4 . Trichomoniasis, bacterial vaginosis, candidiasis, chlamydiasis, and gonorrhea, the five major causes of VCD in women, were diagnosed in 4531 (85.47%) women with discharge and in 30 (1.0%) women without discharge, demonstrating a statistically significant difference between the two groups (P<0.001, Chi-square test). The sensitivity of VCD syndrome as a marker of STI was 85.5% (95% CI: 84.5%-86.4%), specificity was 99.0% (95% CI: 98.6%-99.3%), PPV was 99.3% (95% CI: 99.0%-99.5%), and NPV was 80% (95% CI: 78.7%-81.2%). It is clear from Table 4 that a number of patients (770, 14.5%) did not have disease but presented with discharge, most likely due to physiological causes. our clinical setting, false-negative results were few. We also obtained high PPVs with the syndromic diagnosis, implying that the majority of the clinically diagnosed STI cases truly had the disease. Several studies obtained a low sensitivity and high specificity on comparing syndromic and laboratory diagnoses. Clark et al. compared STI symptoms with laboratory-based diagnosis and obtained a low sensitivity and higher specificity in cases with vaginal discharge. [22] Yin et al. observed that the sensitivity of physician assessment of STI was low (10%), while the specificity was higher (>95%). [14] The sensitivity, specificity, and PPV of the algorithm for VCD, comprising of symptoms and clinical examination, were 27%, 82%, and 12%, respectively, in the study by Mayaud et al. [23] A poor sensitivity of syndromic diagnosis of STI had been obtained by Mathews et al. in a public health clinic in Cape Town and by Mukenge-Tshibaka et al. among female sex workers in Benin. [24, 25] In our laboratory, due to resource constraints, we did not have access to highly sensitive and specific molecular techniques such as nucleic acid amplification tests for STI detection which could have increased the detection rate of STIs.
Few studies on VCD syndrome included investigations for other STIs over and above those for the specific etiological agents pertaining to the particular syndrome. In our study, among the cases with syndromic diagnosis of VCD, 106 (2.04%) samples showed positivity for HSV-2, 17 (0.33%) samples demonstrated positivity for hepatitis B, 235 (4.53%) samples were positive for syphilis, and 107 (2.06%) samples were positive for HIV. Other studies also obtained HSV-2 seropositivity in patients with vaginal discharge and other nonherpetic STI syndromes. [26, 27] HSV-2 seropositivity was often found without concomitant clinical symptoms. [21, 27, 28] This might be due to seroconversion in primary herpetic infection before clinical symptoms became apparent or reactivated IgM in cases with recurrent infection rather than false positivity. [27] As obtained in 0.33% of our samples, hepatitis B infection might be present in patients with vaginal discharge syndrome as a concomitant STI, reflecting high-risk sexual behavior. Shah et al. obtained 0.5% prevalence of hepatitis B and 0.4% prevalence of syphilis in cases with vaginal discharge syndrome. [9] In the present study, 107 (2.06%) samples from patients with vaginal discharge syndrome had concomitant HIV infection. In the study by Ray et al., 0.3% of the cases with STI symptoms were infected with HIV. [29] High rate of mixed infection in cases of VCD had been obtained by many studies, which corroborated with our findings. [24, 30] In addition to the symptomatic cases, we also investigated a large number of asymptomatic cases and analyzed the data. It was observed that 136 (4.37%) asymptomatic cases suffered from one or more STIs, out of which 30 (22.06%) cases suffered from STIs causing VCD.
The syndrome-based management of STIs is easy to implement in resource-poor, developing countries, particularly in the peripheral areas with a large patient burden but lacking well-established laboratory amenities. Transport of samples to distant laboratories is difficult, time consuming and, if ideal transport conditions are not adhered to, may lower the probability of obtaining accurate results. There is heterogeneity of data obtained from different studies implying that syndromic diagnosis is often subjective. A consensus opinion on the performance of syndromic diagnosis is difficult to formulate. Further, the use of different algorithm, different study population, and regional variation in STI prevalence reduces effective comparison between reports.
[31] The signs and symptoms of different STIs are often overlapping; asymptomatic cases and cases with mixed infections add to the difficulty of syndromic diagnosis.
Limitation
Our study population was restricted to STI clinic and Gynaecology OPD attendees, thus our data might not be representative of the entire population due to selection bias.
Conclusions
In our study, many cases presenting with VCD syndrome also suffered from other STIs such as HSV-2, hepatitis B, and syphilis, and 4.37% of the asymptomatic cases suffered from one or more STI/RTIs. This showed that syndromic diagnosis alone was not suitable for delivering appropriate therapy to STI patients. Therefore, all patients with STIs and with high-risk behavior should preferably undergo laboratory evaluation to avoid over-and under-treatment and development of antimicrobial resistance. Larger population-based studies need to be conducted to get a general overview of the performance of the syndromic approach to diagnosis. Patients with one STI syndrome should be investigated for all STIs since they are prone to acquire them. The algorithm for syndromic diagnosis of STIs needs evaluation to enable the development of more effective interventions suited to the changing profile and geographical variations of STI.
